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1 Introduction

For scientific collaboration, sharing data between different parties is fundamen-
tal. Grids, originally developed for high-performance and parallel computing,
enable the sharing of distributed resources across institutional boundaries by
providing a security infrastructure and standardized Grid-services. Because data
is usually stored in different information systems and schemes, at the moment
they have to be prepared and manually aligned to a common schema. Knowl-
edge about data structures and semantics is a precondition to be able to integrate
data sources. To enable virtual integration, several concepts have been proposed
in the field of distributed and federated database systems. For the integration
of heterogeneous information systems, the mediator-wrapper architecture can
be used. In order to fulfill the requirements of a Grid-based data integration
middleware for distributed, heterogeneous data sources, several concepts intro-
duced in the Semantic Web community have been considered. The Resource
Description Framework (RDF) is well suited for global schema management. It
is simple, supports modularization of commonly used semantics by the ontology
layer, and allows for reasoning. A standardized query language (SPARQL) is
currently being developed.

2 Related Work and Proposed Approach

The use of ontologies for data integration is not new [1]. However, there is cur-
rently no approach which enables the integration of distributed, heterogeneous
data sources by a SPARQL query processor. Related work can be divided into
several domains: RDF triple stores [2, 7], RDF-based query algebra and pro-
cessing [4], schema mapping, data integration [6], as well as distributed query
processing [5, 8]. For some specific wrappers existing mapping frameworks can
be applied, like for example D2R-Map [3] for relational database systems.

At the moment RDF and the other Semantic Web layers are not well suited
for virtual data access. Although SPARQL provides a communication protocol,
queries are executed on local sites only. In this PhD thesis, a new approach will be
proposed to support query planning and execution in a distributed environment.



Global queries are processed by a mediator, which computes the optimal query
plan by iterative dynamic programming. Wrappers for different information sys-
tems provide specific access and data manipulation functions. Depending on
wrapper capabilities, multiple-set operations (e.g. join) can be executed locally
or at the mediator. An iterator-based approach and concepts like row blocking,
semi-joins, etc. are desirable to improve query processing performance.

The middleware is being developed within the Austrian Grid Project. There
is also tight cooperation with several application workpackages. One of the proto-
type applications will be a Virtual Observatory for solar phenomenons developed
together with the Kanzelhöhe Solar Observatory.

3 Outlook

Currently, there is no approach for virtual data integration based on system-
atic SPARQL query processing. Queries are either executed locally or targeted
against single sites. Within this PhD thesis, a query processor will be developed
based on the mediator-wrapper architecture, enabling virtual integration of het-
erogeneous, distributed data sources. The impact and sustainability is expected
to be high in future.
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